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©y- mt«n,»*Mffij**Bi-c*j'*';-fe*y- k 

4. 




1 

i. 

ft**iwiay- rg£^LTff$j£3*i/c2o©jiitRy- f 
m&m2 ) firfB^^ey-fe^y- hjnandseep 

ROMXttANDSE E P ROM-ca^JCjgiKStvr^ 
*C i*«M»i-J-4SII«3B 1 ia&©*»#fe1<E¥3l{#iati 

*<d±<d?- v %mm t . c ©*6*t jh±©» 2 mwm t 
*m o . ffriasR^FffittanLh-cwnajii 1 tsi £ mm am 

2«®a<!:*S5S^Lri>SCi*i|$8i<!:-rSif^I|lX 20 
B2l,^tl* 1 3Sia48©^»#fett^SftiBlt.ilS. 
[W*J14] ItrfB2^©il^y- h©-5^— 01 
ifii, <€-©±©y-F*Bi*JS<h. C©$6«±©m 

2 mmm t^wu. «riB3R*tgtt««±tr«fEy- f n 
©— awcHPgfoWRW&fT,. friB^i^mji<tfjtB02 
zgajs i l r i » s c t t -r 4 is^Ji i xw 

[ IS^ 5 ] mtmviir'- F ©^ + * ^^©^««J?« 

aiftria^ * y -fe^y- f ©?■ + *;i/«i^©^*fi^?sa 

tffnfh^^C t **H*t TiBI** 1 3 c>r 30 

w*n-etiJin»«Jii. *©±©y~nft«Bi. c 
<Dmmm±®m 2 mmm i^tu an am 1 mnmm 
ga^*y -ir;uy- f ifiiBSfRy- f ijctei^-ciii— © 

J*3**fU fJEy- HftBkBK*IWB>*';-bA'y- F 
ifrBBigJRy-hiCCte^riel— ©J134WL/, 85121* 

2^sattfria^* y -fe^y- f iiirfaaiRy- f £«: 

« 2 IBiS©^ Mfe^af f*f Btt3£g. 40 

lagsnfcsis®©^ * y -feivy- f 
c©1ggit<l©y * y -fe;wy- F © v-*ffliJX« Fu-f> 
wj©s£gp©— ^tcm^nfcBaia^^y-b^y- f tm 
Li»y-h***n*hwu soJctWBiWHEiiiias 
u^gwynEffltePa-c. fiia^^y-fe^y- h^^Buiegi 

IBffiStifl! 0 l>MnBffi«*RT:"CEB3 2 ^>©m 1 
31Wy-h8¥i. 

mria^fi©^*'; -fe;wy- h©v-^i?JX»Fu^> 50 
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MoiBWc-^tcSttsnytiiria^* y -tz*y- f 
u>y- fs^wu mrBB^^y-b^y- b*>6WE*t 

Rflg§£S £ « L b >ISfflgtt*R9-C TEBSh fc4>fc < i & 
l-3©»2«Ry- hfflPi*W-rSCi*4*«i-r4^ 

#81£¥Vf*iBttg9. 

[steals] aaifcsiksti. *fn?*i*iA>iiriy- 

FS£?#£. Sl^CC©»iy-hSi^l/l^ll8l|Iifl 

SBttiH-c-cKBstifctaftfliosii 1 * * y -fejuy- f 

i, 

c©ll^<i©m 1 ^ y -fejuy- (•© v-*fflijx» F* u 
-r >«ij©saas©— ^tc^stifcfjtBig^tfflcm 1 ^ * 
y-fejuy-hiffiA^iy-hfifc-tft-etvfru a 
^kwesi 1 liifflEBfcW-c. Mia«*Mi©3r 1 > * 
■b;uy- f *^mriam 1 mrn^m^-cxmm^ntc 2 
-o©miii!Ry-hafi. 

mria^ffl©^ 1 y-fe;uy- h©v-^flwx« F u 
■y >ffiij©jgse©— *(c^5nfcmrfa^M©m 1 

(omi ^*y-b;py- h^^friamigs^ffist^psrr 

BBSSnfc^ < £ 1 -3>©0 2 S*?y- FSfi . 

c©®23S^y- bmtmtzm 1 Mimsitt^RS-c-cES 
sn. friaaia<@©mi^*y-teJi'-> , "b£^bi^i 

y- hS=&WT-5^< £ fe 1 o©*3iBlRy- h» 

£. 

c©^3jii^y- h«»6vnB9 lttnisiK&Vb^ 
2@iF B TOii*Fg-ctr@BM3n, E^JiciSi?^, -^n-e 

*itffEJI!iy-Hli*Llr>»2y-b«=6J#-fe. S^^ 

tcc(Di2y- h&twb^m2fmmmzmxxmm 
3 nfc^ffi©* 2 y * y -b^y- h t . 

£ ©It^tO©® 2 ^ •=& y Hr ;uy- h © V - XfllXB F U 

-f >isij©aasc©— ^rtc^gS3tifcfrfa«»M©^2 y- 
bs^r-g-n-etiwu. m^cf)fam2gt^86gi%i!i-c, 
ttiaa»«©jii2 jj-ty-fe^y- F*>6«na»2UtmiE 
M*wrrRiBsn&2o©jii4aw?y- h»i«*-r 

[0 0 0 1 ] 
[0002] 

*©*#ii» • ffi£*mmfticfi -5> eep 

ROM (Electrically Erasable Programmable Read-On 
1y Memory) rtifcafcfvCI^S. C©E E PR OMTil 
tf^tcN AN D^©it^T-ti. SC^S^T^fi^i^ 

io^fc-en-eny-ty-fe^A^iEg^nr, y-ty-fe 



3 

[0 0 0 3 ] E E PROMO+(C» % tST»* 

"Cli, !BiR8|{t*«ia6hfcNANDfi7^ * Va«'J 

[0 00 4] NANDl77y^a^*';(Of^Wft^ 
^tU-feJl/B. 01 A It Tr. shirota, Ta Review of 256Kto 
it NAND Flash Memories and NAND Flash Future Tren 
d, Non-Volatile Semiconductor Memory Works hop (-NVS 
MrV)(20D0)j pp22-31J tC^^nn^o *C"C. j**: 

* s i2s$ ti/cN an d mmmzn^, 

[0 0 0 5 ] El 2 OCCinSftSjUK mS&OJ*: 1 )*- 

zom&^os^v^frf-bvmffiMz. -en-en 1 

#CDiitlR^- b 5 1 tfa^tWrte, -fert^- r 

L^y- hfiW44fWt, C©*'- hfiW4tt> 
* y -fe^U y-h5 0©^b*W3©2 f&<0*# Sib 

♦Io^^-xf ( f ^/J^nx^ri) #is#6*vti> 
<*> 0 cod*"*— *fk. y^y-fe^y-hsooy-b 

H±©RB<0 X ^- * F <t El— CD X^-XF tfimt htlX 
[0 0 0 7] C^y^fc'JW- h5 OtcmSttttft 

[0 00 8 ] cct, «a«i 6#<zM-*y-te 

r 5 0 1 *f<D 1 #©a«**~- b 5 1 

^htlocONANDX b V>?$ 4#4»f5Sft&o 
C(DNAND^ r y>^5 4<DSK«:, ^*y-fe;^- 

2F4B^t. S6^1J<DNANDX h >;>^5 4^ 

/&Sfvci>£ P ccr, si^cSiiT^NAND^h y 

> ^ 5 4 CD jffiWy- h 5 1 HO^iSttffli* 5 2 ±tc 
[0 0 0 9] cod:^, y- Utt^^'J-fe;^^ 

& 0 wjy-htt, Kffir^>2*coy^h-c3i^h^> 
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[0010]Ctt, H2 0fc^a*»jfi^7n3^SJ:5 

F<oa*?y-h4c[)iaiH^iB2Fi«co, ^thfte 

[0011] CCDH2 0KfcWSE-FiH±^©OTffl# 

02 lccjRsn*. 02 nc^sh4<fc5tc^stt»iR 

10 5 8±lCJ*:y*fr#-b5 0&&mVf-b5 1 

ttfc*rcc>*. ch^^^y-fe^y- h5 oso'Stsy 
a»»5 9*JK»6tirus. -e-n^ticD^^ey-fe^y 

- h 5 0 Rtfa*W- b 5 1 T<D*a»{*S«5 8 *0Ctt 

AND* h y >^5 4 etifcaJR^- b5 1 

<D9bM<D V -X * K U ^ >«*J1 5 9 (C«n > £ ^ r 5 

s&tmstix^z* 

[0012] s^*y-fe^y- r 5oa^aiRy-r5 

* S»»y- r t ft &3T 1 6 4 

/astir!,**, col iiii6 4±^ boat 

M&nn^ 0 y-MH*fc»H6 5«, «*«^yn 
>Btftar >»U* y 33 >§g>ffcj@icDHt/f 

l"C$>SONO (Qxide-Nitride-Qxide) 

[o 0 1 3 ] c(d£*>i<c, -mcmi#-b\Zs 

30 ^J:-5 b7>V>AZ<D*v b*7$m<D&{k*mULX 
[0015] M2 2CC^^n^J:^icNANDM^^ ^ 

s/*^*y©^*y-fe;i/a-^ h-ca, i&srfflfeftfc 

m*-&l 6ffl0^^ey -feJV h7>^^M0-M 1 5# 

40 ^v^^SGl, fl6^r«Kcio<oy-^MaS?h^> 
s?xd'SG23&JSS»Shr^4. 
[0016] ftao^^y-fe/i/jWiiyijccattsnT 10 
cD^^ey^^ru^r^^NAND-fe^ (^^ey-fe;ua 

[0 0 17] -g^V-k^r^v^MO-Ml 5 CD 

y-Kctt, y-FigwLo-wL i 5^-en^niM 

50 1 lOD^-rfcO:, aWy-F«SGD^«^txrti 
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[00 18] b"U-{>WmiRb<7>*sA2SGl®V~ 
V - X mmVi F^>^^SG2(DV^it 5& ffi V - 
[00 19] CONAND* F 'J >^7 0& x S^teb 

«CDHB«SE©NAND^ F y>^7 0««« 10 
ftTl>&, 

[0020] NANDXF'j>^70 »8CStK(C iS^Jffi 

ssn, nandx f y>y©a®cfn^n3>^>? 

[0 02 i ] H2 3ic^-=ey-fe;uj.^» FQ0K 
ftx^&« ^ y*fe;v f^>^*£w:, ccD«^-e4>m 

h SrEFOfltjg® 1 ofel±(D F ^ 
[0O 2 2 3 tfth%, ^2 3 ICtt;$ ft%£ 5 AND 

M 1 5 WJSc^ $ ft, *0JCC 1 -3© F W > 

JRF7>^*£SG2#^3ftTl>£ 0 . 

[0023] mk<D**: >j -izji&miticmmztix 1 o 

v h) #ffM3ftri>£ 0 S^^U-fe^V^i 
^ > tt*^««±ic» W h ft fc«ffi«««* /l* L TSl > 

[0 0 24] ^^yWh7>^^M0-M 1 
y-hfctt, 9-F«WL0^WL15*5*Whl» 

loy-fias, aiRy-b«SG3&«SNStSftt:^5. 

-FJ&SGS#}£i&3ftT^&o 

[0 0 2 5 ] FU>f >ffliJSlRh*7>^^^SGl<DV- 40 
?-&WrC2b2>\*y URDQtcSSKSftT^S. 

y -^WaiR b ^ £ S G 2 cd v y - x«i 

[0 0 2 6 ] ^^^07^7 UZ. H^ttUtel* 
^x-^S|0D?StET^^CC^MSigS5ftri^o £ 

^ y y'p ? 2#«»ffi»W6ftTl,>a. 
[0 0 2 7 ] C #BBUS5 9 -7 46 7 7#&fHiC 
*©SI4ig7iMSn 104d:X 7^-Jl/F±-C, 
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OTB«3ftrt»4. 

[0 0 2 8 ] 3 6tC, 4^2 000-18838 

«tc ^ * y -b;u i ra-aKsoaiRy- 

<L^*0iKt^ffi*l]taH4*Wr* E EPROMO«J6Ai 
B2*SftTl>S. S6tCRI4i«CC», BR^- Hs^ 
<&-f L £ y F y - *»ffl!Cc«. 1 ffiSBS ft 

5 o r * < , *ft-eftaBRffl©awy- b 

jrr3»£fc*3£§Etfc*ftXl>-5 8 
[0 0 2 9 ] 

c ft ttaaB sai *^a^ r <-5i';y^77^^^- 

SWJ^* -VTHft $ ftfc»£K:tt % SMMb^MlBS ft 

^y^;UF^>^**©y- FRAPS, ^U-feX* 

IHPB^li-rftfcFrJB^Sft^. UfrU 3lJRF-7>^ 
X*<Dy-F*I«#? b^7«Ff4*[Bl±3-&Sfc«)CC*5j 

[0 03 2 ] tto^, ^*y-bJl/y-F8C*5l»t. 

Ftcisfs-r^^^ey -fe^y- F©y- bs^^-oiesx 
Htcfcor* yyy^7-fcr>i«tc^tKcxy^>ysft 

e3ftrb^-5o 

[0 0 3 3 ] *«U3<DeW«fel±Oi 5tt«e3H8ttB0K 

v b^y^^^^tcm^t^nm^mmmm 

[0 0 3 5 ] 

«c % *flM«MRi, CCD^WttW* 

3ft, *ft*ft*J»U>y-ffi*«U fro, SI^OC 

ccoy- h«i»ui>«iHraB*»r*y*y-fe^y- 
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hi, co^t y -fejvy- h tomtmmim&mzm 

X X m& l> X s * ti* ft #lWiE»lffl86f!fc4 pgr r i^r , 
y- h^«*jL&^^mmtt»rft&. 

c o o 3 6 ] *§mm\<owmz. a^j«c««S3n, * 

U I »MMBB* FB-C r IBS $ ft fcBBMl® J * y ■feJb y 

F u -f >»JcDiSSi5<D-^ccis^5 ft/cSffia^ * y -fe^y 

mmtmbi mmmzmx , mta^ * y -fe^y- h * 

oonti jijRy-hgfi, «iK««ffl©y*y^i/y-- 
h CD v - x IBXtt F U -f > WJOSSapo— Jg» 3 ft /c 

[0 0 3 7 ] *i6?a©aoo«F«», fi^J$C®^3ft, ^ 

01 y*y-b^y- hi, c©jggfc*@©jjfii 

y- h© v - *«HXtt F W >Wc«(WB©— **cS»3 

hfclwaWKfflcoiir 1 y^yw- hi^uc^i y 

r , tVeB«Rffl®& 1 ^ * y -te^y- h 6««B» 1 It 

fflv&Mzmxxms $M2^si awy- h « t , 

(Dig 1 y-t^y- h^6WK»i «BBest*PBrr 
IBS3ftft:iKc< ifc 1 00^2 illRy- hffit, C(D 

mzmRf- h aft mtsm 1 «ratBK*Br te«s 
ft, inaa»fflo»i-rf*y-fe^y-ht»o^*iy 

c <dw 3 a«y - h m& h mm 1 ■ ra^si i « l i >jg 
2mm$mzmxxmm:2ti, KnKcansn, ^ft^ 

ftWlB*iy-hS<b^L^*2^-hg^Jf^, SO 
C ©* 2 b * i » L Ir^ 2 WBffiJB* PBT * SBg 

snfca»io*2 ^ t -b;vy- h c<omato 40 

*2y*y -fe;vy- h <Dv~xBlXte Fu-f >ffj©4»ffl 

©-*^«iK3nfcWiaa»ffl©»2y-- 

ft*ru st»«cfwaai2i»affiK*Bir, pibsiwiq 

®2^^y-fe;l/y-h^6HUi3*2gtraffi86 ; lrFBXTl3 
a 3 ftfc 2 4 5iWy- h §¥ i £ 

[0 0 3 8 ] 

•taW NAN Dffl^»»tt5NWrtBtB«SacD^ * y -fe 
jU^l^^ hO¥ffi*HfiS*H2 5C^-ro (32fc^£ft£il 50 
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0 , W$&<Dj* * y -fejuy- h 1 **E^fcWfci«8W 
fcjfc/dssftri>s. c©is»*©^^eyH2^y- how 
sect*. *ft*ft2#<&ajRy- h 2 wsir^wf^c, 
-**y -tejvy- h 1 K:Wtt:itainfcjpjiR3ftri»4. 
ccx\ $$fc£©y*y^;uy-- husi^c^l^y- 
Ffiwiswuws. atenaft^o^-^y^^y- h 
tt8*, 1 6#&^©*«r«i^rSFS. mo 

2 h 2 ttSC* 8C« IA h SW 2 L, 

tot\ coy- hfiW2«^*yiz;uy- h i©y~ 
[0039] y*y-b;i/-y- h 1 |H]±<7)Rgcc^[D— oti 

aa c aBRy-h2©y-hfiW2t«fu^. ^6^3iiR 
vtcomw- htcRgr-s^^ey-fe^y-hcD 

ratc«^-=ey-fe;vy- h 1 p]±CDlffl<D^^-^F<!:|^— 

[0040] c©^^y-fe;i/y- n ccis^-r-s^fnjtc 
^F}g14««3 «y^e y -fejuy- h 1 tcg^r aTSrrojics 

[0 04 1] CCT\ S^*, 6*CD^^y-fe 
^y- h 1 (DMtmlc 1 ^(D2*cD3M!Ry- h 2^J5£§ 

andx h y^ysoagtett, ^^ey-fe;i/y- h ibi± 

iC^gT^NANDX h y>^5<D«!?y- F2H©* 

-?ffimi^3±{c«, 3>^n63dw$nt^„ 

[0 04 2 ] COJc^Kl, y-hStt^*y-l2;^y 

^-ci2g3*vct,>£o ^-=ey-fe;uy-hirao 
if -r rjijRy- ho^t* ;n«a«t s ft r ^ 
^>o «!/?y-M*. i»«*r*2*cDy-hx?iawh^> 

[0 04 3 ] C(D®2CC*jCtSA-B«±r©»Tffi* s H 

tc^^y-fe;i/y-h iR^31JRy-h2^S:^6ft-ci^ 

^> 0 cftfc^y-fe^y-h lRvmvvf- \-2mm<o 
^m&mmi owe. v-x- w-omtmi \ &wt 
-eft-eft<D^-=ey-fe;i/y- h lavaw 

y- h 2 T©¥3W*S« 1 0*5ctt^ + *jU-Y5f>aA 
112«?nTl^ 9 Sfc, NANDXhy>y5 

©jaoawy- h 2 <dw»j<dv-^ ■ f u ■/ >ffitwi 1 

[0044] s^^y-fe;vy-h nawwRy- h2 
a. *as*ssi o±(cy-hjft»Bii 3&^ur. * 

iSS«BT&Si*j»y- h itt5*la9«a 1 43WBBE 
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[0 04 5 ] CCt, jgJRy- F 2iC*Jt»r, C©**- 

hruuui 1 5 Q^&fc: j: u , Ti5<ommmmm 1 4 cc 

o^tfim^n, ±*OffHJ1Siy- F 1 6 tt*6«Sti 
Status, 

[0 04 6 ] 3S!Ry- f 2 fcw * y -bjuy- f i tmte 

*^»»«B«±cc»r i ««n 1 4 #3 1 * a s n 
xM2mmm i 6 ittitecctett^ienri^. 

[ 0 0 4 7 ] SNA N D* HJ > ^PWtffCC 2 *CDil 

2*^>4/c5?), 2F^FfiiirA«)6h, 2*o 
[0048] *<Dft. 5MJRy~FIHfcF£&^ 4>U4> 

jrfy ^ f 

[0 049] Tfcfc^ 3t3Bfc<DJUlB©^»[|«tt^f* 

sattiiBrK. jgs?y-fH*sF-c, 2#©iiiiKy-F 

ifi 2 F r 2 F SCiiJR^- F Hffigt F *2JP A t 3F^V- 

y-kjlaz.? V t<Dffl<DF&m%.X7 F<tft£ a 30 
[0 0 5 0 ] C(D£*>IC, w^-F^y^y-fe^**- 
Fin^t:**, tf-h&tbx, giiit, >*y 

*±F**0. 0 9Mm*"CaWWt-C***B^. 
©JB»©^»«tt¥»»Ett«a-C«, 7i0. 0 9© 

AND^ F »;>yrWjiHRy- hi^^U-fe;l/y-hHI 
F a i , £ - > ©^ £ - ^ > y *c 

<*§3l£^B©cfc 5 fc£T#IBIC f * ^-Cie^JS^iTl^ 
^WK^'iv^^ •< v-^xofiT*fttB-r* so 
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[0053] ccr, B^ur^3tifc2*oiglRy 

*0mtRtf-bZ*ti.?ti%lBttCMWlsX s Zti^tKD 

com^, mw®m*m*x*n?tx<DmiR>?- f 

[0 0 5 4 ] S/c, NANDXh'J>^ 
©V-*$J©j§tRy~ F©^- F#S£1 U FU 
^>ffJj©S&y- hoy- F#&£2 o<h btiJ;t\ 

£©*§£> y-^^v-^i-ciorfc, -e©y-?£ 
IW*HrtfciRae)6titi«J:ir». 
[0 0 5 5 ] W^CCcfcO, NANDXf 

rt<DV-^«J©3ajl?y- hoy- h$^2oi U F 
U^>iIiJ©iMWF^>^**©y~ F#»£ loiUt 

[0 0 5 6 ] C©J:^C, j**:V*>)UDY- h©A£- 

[0057] &*>\ 1 o©^^ y-fe^^^ y bfttctei* 

ffl. Fu-f >W*ft-e*ife 2 F 

[0 058] COJ: ^ CC, *3IJfi(D^«S<0^»*tt*3» 
&&^2~>X&f$ t 2tlX\<>Z>tctt>. VV>?77 jX<D 

[0059] *m&<DBm<D^mm±im mm$m$c 

TSaWKB5Ci*it*, iiJRF^>^X^i^^y 

CDS fc 4 * + * ;v*«c»tt*s» e> n 4 o 
[0 060 ] c cr, h 1 iC7riZfttcmwi»&*&^ 
wm±¥mmztMMmte, H3©j:^^(ass@tcms*i 

[0 06 1] l3 3tC^3tiSJ: ^tCNANDa^^y V 
tf 1 6ffl<D^^ey-fe^ h7>^^M0-M 1 5 3&ia?iJ 
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*JX % S G 1 1 , S G 1 2 % {ti27»t 2 V -*fflljjg 
tRh7>y**SG2 1, SG2 2«$htl^ e 
[0 0 6 2 ] ffl^OD^^U feJl/#B3Wcft«3*i'T: 1 o 

h) «?nrt^c *y*y-fe;i/©v-*^4 f 

[0 0 6 3 ] §^^'J-fe;H7>^^M0-M 1 5 CD 

1 KDy-HCtt, g^b^SGD l#J8*fe<*tt, 
FU-f >WJ51S? h7>^^SG12 coy- h Ktt, iS 

tf?y-htasGD2^«^snrc^ 0 y-xffijsjRF 

y-*WSKF^>S< ? X£SG2 2©^ 
-Rtfcfc, jgJRy-b»SGS2 3&i«a5SnT^S. 
[0 064] KU-f>OTH?h7>^j»SG 1 2CDV 

f-^sri^b'y FfiiDQrciettSJrr^ 

y-*ffliaiRF^>^X*SG2 2©V-^ii, ft 
3iv-*i£lcs*cg^3*rci>&o 20 

[0 0 6 5 ] CCDNAND^F >;>^5«. HtS«U^ 

BKttflKDNAND* h>J>?5fimWL®$tV*>tlX\<> 
2> 0 

[0 0 6 6 ] mtRhvisitzzit. y^ey-feji/CD 

[0 0 6 7 ] NANDXF y > y 5 »HKn(cil[9U»jK 30 
Sh, NAND^ h V>y<Dt$mtC^fi<?ti^>$? h 

[0 0 6 8 ] #fm<01&W&*N ANDM? 5 *f 

yccR6ft£<crctt&<. H4tc^*u-fe;i'^^ fo 
HBBW**S*i5J: 5 &A N DS? ^ ? * y CC 

o«_b<D F ^ > £ 2» 6 & a ^F»MM -fc 'J *fe JI/T U 
[0 0 6 9] Tftfc^, EKCCTjsSft&J^CCANDS! 

y5^c*y^y<D^*y*tz;i/^-* hvit. wSivm 
Sfc<@> WAtii 6ffl©y*y^;uF?>£'X*M0--M 

1 5 *yfeM6cSfi»3 *"U -e©— ^ffltfCC 2 OCD F >{H/J 
MIR F7>^^SG1 1, SG12, ffcfrffliKt 2 r>(D 
V-^ffl"JStRh^>^X^SG2 1, SG2 2#Jg&3 

[0070] lifco-rf^y-fe^itWfciittsnr io 
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[0 0 7 1 ] ft«V-fe;l/h7>^*M0^M 1 5© 
y-FKH\ 7-F8WL0-WL 1 5&Zti?t\lM 

1 loy-Nctt. HiRy-F«SGDlJWHBR3*a % 
FU-Y >fflJiSW F v 5 S G 1 2 h CC«, il 

fty-F«SGD2#S8K3*VT:ir>*. V-XfflWh 
7>^^SG2 KDy-Ffctt, illRy-b^SGS 
l&tmZti. y-*MSlRh : ?>^X£SG2 20^ 

-Hera, iawy- f«sgs 2^«Msnr^4o 

[0 07 2 ] FW>M»1RF7>^**SG1 2©y 
4o y-X«JiMJJU v>^*£SG2 2<Dy-*« % y 
[0 073 ] CO^*';^P?^2 0tt, H*ttL«Ct» 

[0 0 7 4 ] &*$ % aiRF^>^x£te:, y^y-fe;i/(D 

^^ajR^s/ca&fc^^y -fe^ f^>^^©w 

[0 07 5 ] CCDct^iC, *HiS©^««, NAN DM 

y^^>>*y^ey<o^!&6-r, ANDl77r>^y^e 
i/^>^y -te;i/{c*fur, an?y-F%^*y-feji/iig 
y y ^ ? 4 ftfcSBBHnix u-^-rir^ y -fe ;n»jg*n 

[0 0 7 6 ] *JISfe<D^«, jR*v-^>3E^< % % 

^> D ^-=ey ■fe;Uhv>> ? ^^c!:i5]cy-Fg'C^4it 
[0077] #*tto^«©^»^ija»«a«»aT 

tt. ^-hft*«F<Dh^>y^**2*it?tJCc»3K-r* 

^>n, y-Ffi2F©F^>^^><fcra^©*tr 

[0 0 7 8] (»2©S!tt©JBJB) »l©saB<o»»«: 

as?y- h 1* *^««o^»eiWifts«y y -fe 

;uy- F ©7^ + 4 c <b (c J: 0 MiR F ^ > 

* o T «> y - F g£ F (CS o/cS S«ffi*«tt to-TfcH 



(8) 
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(Dwommmmtttcwn^ft ox s 9 * *jhr««: 
c 0 0 7 9 ] aiRy- m** ^^ey-b^y-hiBicy 

-1 5 8 0 6 6iC*5CiT, SygSn-CC»SJ:^«:. 

<zm * y -fe^y- h 1 i$E\*K. m^cmumm^ ti 

ft^ft2#<3MSJRy-- F2 1 ^mHCW^, y^ey-te 

n^y- h 1 }cwtca«W(c^#nrt^ 0 e cx\ 

JB»*©^*y-fe^- H*E^fc«tA*y- hSW 1 

[008 i]y*y -fe^y- h i ra±©ffl«c«ia— on 

RtfaiRy-h2<Dy-Fftw2£t£tA>. $6ccatf? 
y- h<hcoaiRy- hccwa^s^y^y-b© 
patctt^* y-fe;i/y— h i Bi±(3oia<D^^-xF 
cD^^-^F^^^nr^^o 30 

CO 0 8 2] CO-rf^ey-fe^y- b 1 KaK'TS^fiKC 

*ffitt««3w:-rf*y-fe;i/y- h lttasrrs^fiiccE 

[0 08 3 ] #a»?y- F 2 1 ©*3R^*Stt««3±r 
[0 0 84] 3 6 KB 5 ©¥HH±*Ctt. Hitt««t3 <h 

a&y- v 2 i o^«ia%*'C^ffi«r7n3nerep 40 
ffiicffig $ i><5 &c M%2>9 + 
[0 0 8 5 ] Sy^yH2;l/(0V-^<b KU-f >BfStt« 

«3 *ftLxm^cmmc&wt2tix\,*2> 9 

[0 08 6] CC"t\ mW&, fflittf 1 e*<D-rf*y-te 
;Uy- h 1 1 ^(02^<omVif- V ZffiBOLS 

titl^NAND^MJ>^2 3«?^ 0 50 
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NAND* hy>y5©*acc«. y*y*feJl<y-h 1[5] 
QNANDX h y>^2 3&Bf&Zi\X\<>2>. CCX, 

m^cmmt * nand*mj> yoafly- h mo* 

[o o 8 7 ] ccDctotc, y-Htt^*y-fejwt 

i?nti^o */c y^y-feji/h5>^^^<b|p)D*y" 
xssratny- h <o9 <* * JwaaawMbs tir^*. 
a»?y-H* % y~h2##£/si>raflu^>^** 

[0 0 8 8 ] COH5«c4jC?4C-DiB±r©»rH*SH 

«W6nri^. -en-^ncD^^ey-fe^y-h it© 

aAI2 5^^ntl^„ NAND^hy> 
^2 3©«©aiRy-b2 0^ffliJ©v-X • FW>i£ 

[008 9]«^y -fe^y- h i « v i o 

±tcy-nw«i 3*^ur, m^sajfc^^^ia 
y~ btftzmi&mmi 4*>mf&ztix^z. com 
immmi *±iaz. ^-vmmmiB^Lx. m 
»y-hitt4*2««i i 6«$nrc^ 0 y« 

ibffi. atf^yn>«{U«cD»ji»r4&soNO«*e> 

[0090] c cx\ atRy- F 2 1 *2»ttS« 1 
0±(cy- hMWSl 3MLt, ^#^m/ir^^r^ 
igy-h i&s^i^mei 4»ffi$nri^ B c© 
m i 1 4±^c« v y- h r^fe^K 1 5 *«sn 

-e(Dy-FM*fiJ»JRl 5^C«, BBP8B2 2 3W 
R»6tiTl>*. y-HBtttR«15acX8BPaP2 2± 

jc«, fw»y-h4ar*»23»wii e*s»j«siiri» 
^ 0 ccDBBPSB2 2*«:tt. »2««ai etia-tm 
©»««»^ti*ii*nni'c, m2^m/i 1 6 tm 1 

^ 0 y-HIBWHIl 5tt, «Atf^yn>iMUi. ^ 
y3>»«. S^ya>MjkJHCD8WJ«"C*&ON 

[0 09 1] *3K*3t«l 0*OV^ - FU-T 

jyWMmi itc»JttbT^ + *;i-f*>aA»i2*s 

v-^ • FH>t»ii i^cs^nr, §ipa$2 
2 ©eT*^>& < <t t ^ttmmcmvi b^^ax*** 



00 
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[0 0 9 2 ] SlRh*>y*** + **ffiffcJH2 5«;, 

^RBISJSa W-rf * U -fe h ^ X * ^ + * ;mt» 
■ 1 2 J: 0 feWMK-c, *©*W«S«*r©»3tt^ 
*y*jUh9>y*****/MttBl 1 2 J:0fcS<» 

[0 0 9 3 ] C CT\ jBRy- b 2 1 T<Dj»*M8 1 5 * 
fc»W6*iSWCiaP2 2©^*3taSMRy- h2 log 

[0 0 9 4] iS^y- h 2 1 *©HP»2 2 10 

[0 0 9 5 ] $6^ PBP»2 2«/M/"CiljKy-h2 

* cd * * * ^ffitwi cD?ig^r a a cesser * £ . 

[00 9 6] ft**, a«W-F2 l<0* + 4ul«6MF« 

[0097] se»«:, ^*u-fejwy— nowsttaiR 

y-h2 l©ISi^<M3ntl^. 20 
[0 0 9 8 ] 49M<DJfttttt. If* 1 OS©S©Jf$ffiia»K 

h*ctu pj— t'**rie^JT£c<tKj;^Ty 

[0 0 9 9 ] COJ: 5 fc»iRy- h 2 1 
SFETiH«ec«flfcU *©«Wy-h»3S»HPffl 30 

[oioo] c 5 it, ;$9Bft<Djftftt2ff i omnom 

[0101] £6&C, *JUI|<D^«8*C«. il^h^>^ 

* * 1- *^««©^R»«tia[*sy y -fe^ h ^ >^ 

■ft* ^ <w*XK*ftt) *f#ofc*«36tt 40 

[0102] i«wh^>^*©#a!y-hi 

3W»<Kjes*ift:* + *;WiK**ur 1 

lift <b*©^ * y -fe^ h #©««ft»tta«g#tt 
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[0103] &(C % 7*JBl»"C, #»fe<D 

BBa^6H17». H5«cto»4C-DiBLb-C(OW»X 

[o i o 4 ] emcTRsnsj:^ psuo^y 

OVISTS, #Cc, it^CCckO, PSS^xjUR^ttN 
[0105] yctC*a»#a«l 0«Ci«*OD±tC^x;l/ 
M^CC|5]B^0C[s)DB (*^*) &d:OPa^«ift^t 

* ;1/*J8PCD fcrt fc ^ * * ;l/ -f * >&A I > , ^*fc©3 -f 
*>i£A/l 1 2 £¥S{*S15 1 0 ©RffittiSKJBfitr 

[0 1 0 6 ] ^cH8 5Cm3ti*J:^«c, Y^>aAco 

btmmi 3&&m?z> 0 ^lt, nm^- vmmm<o 
[0107] ^cc, c(Dr#iey- bmmm 1 4±^c, * 

n>a^t« (S i 3 NJ **CD±«ciHt-r-6. 

[oio8]y^c i9^n^^ic>>';3>nt 

[0109] iXte* mi OJc^Sti^Jr^tc, HHJ^r 
C^^ffi±Ocy-Hffl»»jRl 5*«iLtfONOMI6CT 

[oiio] ^ctc, mi i fc7fts*is<fc5&c % 

[0111] ^fc, 01 2ic^$n-5J:^tc, >*y-fe 

h l/S?^ h3 3^iilt, HP«3 4*RW 

[0 112] JXfc, HI 3iC7n$n^>J:^Cc, 

F 3 3<DISPSB3 4iTOvx^3 2*x 7 f> 

[0 113] CCDv^^«0^^-^>ytCBRL/T«, 
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17 

£• 

[0 1 14] #Ct. m 1 4«:5?3*i*J:5Cc, 7 * F u 
is* F3 3£»*t,T, aiRF^^**©***^® 
tt&ftS^VttJHEl Ofcy- hlHtttHRl 5, #i®y 
-F«ffi»14* y- hftBRl 3*/rL-C-Y*>aA 

CO^TOttA-f^^tlttailttt, B (*•?*) # 

(») r^cH*^ io 
[o i i 5 } c<om. y*y-b;i/ F^>t** 

[0116] ctr\ 7* b 3 3 zmznc 4 
*>&A*ft^X\<*2>i)y 7* Fl^*F3 3£glUfc 

[0117] ycCC, m 1 5CC7S3h-SJ:5CC % &EPSP3 

4 Toy- fhmmi 1 5 *x ? ypBn-rs. 

[0 118] fete, «!Rh^>^^^ + ^^uWJaRJB 

2 5 Zmf&TZ -f *>ffiAtty- FRB*fcKM 15^x-^ 

[0119] SWc, a 1 6CC^£ft£J;Mt. vX^tt 30 

3 2 ennrrs. ^c5c, tw»y- fh@» i 6 1 or, 
Air*. t©*^ d<y^yn>^ita$^T, y-FSn 

X*tfofcatC1^y 1? A F (Salicide : Self-Aliened 

suicide: aa«^wa^y^-r Fjaaasw) 

[0 1 20] SKte, HI 7tC*3n4±5CC, y-FS 40 
MM* 'J v«7 -/{c^^-^^^u, «®y-F 
ImIII 1 4 % y-FBMfi 

Iii5, w»y-n6*>6«ciy*y-fe^F^>^ 
**y-F*« v m#sisJ!i4, y- na*(s«RBi i 

5. W»y-F 1 6fr6&£SJRF^>^x*y-FfiB 

C©K#©i**>yjraXttR I E^fflt^c Ct 
^*y*^a-y FCitc>*yi2;l/0«BI5«ci» 
<D 2 #<D8HJffly- F ffj&as h*. 
[0121] yece, H6ec7j*s*a&j:5K:, way- f so 
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£ ^ * y -fe )\> F 5 > * £ y- F «ffiRt«StR 
F^>^**y- FSffifcvX^tCUr, ^aS(*K«l 
0*CCHP#Btt3&-f *>aALr, y-x • FW>£JF5 

[0122] Wfc. #*y- F ±fW»y- F **«WWc 
M-§$1±^/c^{c3a«F^>> J ^^CDy- FRat&&lfi& 

iBPLfcUWc-fai-vflEAtfTAtf, y y y^? * xh<d 

[0123] c©«**STt*. mswnrn 1 4 £<hop 
y-Fi 6±*#»uri>ay-FW8SiHy»i 5 ^r— gjs 

»«y- FautcigjRy- fcd^+*;u«b<d^cc^*> 

[0 12 4]Tto^, ^*ytr;py- FCC«CCD^^ 
y- F fefflffitt L &c H> * >SA 3 tife^mtt****** 

stcaA^nr, ^*y-fe;i/y- Fia«y-Fira 

M#t4<L31^y- F©^4*^ft^n^TJ:5te^*a 

*ft©***^a*?BiKu •ffcatyyy^P'vxso 
[0125] ji!^h^0iai^%^t^;wt 
[oi26] iiasjs^ffirajRFv^^^ty^y 

[0127] CO<fc^CC^*yH2;K0aif?F5>^^^ 
fcfel^Ttt, «WSf«JlT©y- FH6JRJBICCB, 

[0 1 2 8 ] *^JS<D^«cc<fcntf. y^y-fe;i/F^> 

^ 3r©y- hiwR«i ^ 1- *;uaA-r * c <t « 
«c<. «K»ay-F*»o«ao^»j6tt*i»(*E« 

[0129]^ *HiS<D^«, NIh7>yx^t 

»{c-f*>atA-r5^««!i^*>aiL"c. b 
*) rt, P (y» rfe^\ 
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[0130] cw9ic ^mmcDBmrxz, ^*y-fe 
Scorn i igmJii^z^mjKDRgcDjMtMcc^n^c^ 

■^e y -fe;u h -5 > ^ £ * * ;U«W8<W*Ktti8iR F * io 

[0132] (^2 ©SOfc<W&«(D# 1 <D%3&ffl) #31 

hfc^i*tt*»#ffitt««0*JS*H 1 8 KtJsT J: 5 
It^Tft U 1 *t<D 2 *CD511Ry- F <D 5 % <DR1j. * ■=& 

CCKIPW2 2tc*ffELyfc^l»S*l 0 4^c, rlt,^* 
hT^cc«y*y -fe;vy- F + 20 

[0133] ttte, — OCDNAND* h U >^0*r, 
V -Xffl, FW VffJCC^ft^ft 2 ^o<DSHR<5r'- F 

-M^^^^- F&cRg'TeaUW''- hWt 

*>ftAffl«©^R»«5«*, aisfc-^y-fe^y 

[0 13 4] C(DK3gW©«»*S«, m2<Dmm<DB 

m&smfimtte^x, m 1 3 cc^s nsxsoar, 30 

[0135] CCD<£5K, 06CC^3ft^>y- HflUfi* 

r, f+^;Wt>itAor, ^**;W:*>ftA*Wtf 

%m±V)ft v F *:7flftt*«*&tfS C t t>X* 
[0136] lrts:t>%* jrf*y*fe;i/F^>^**K:i»J8 
flk gg3#y*=ey-fe;i/y- F©^**>w*>&AMf^ 

©«K> gg?i^0< ft^WS. CttfcStU 
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[0137] C ^*y42;1/*>&»l»#©;*7s> h 
;l/^(D^^}£ J ^CDS5^^ffi< WWII- S C t «TPI«-C* 
^ * V -te Jl/ F ^ $^<D^ * *^^R»«J©lft*ffl U 

[0138] (»2©»»O»!BO*2<0SBgff|> 

nfc^«1^»ftlBtS»«<DaiJfi*EI 1 9 dcfrt-fj: 5 
KSBBU l*f©2#©awy- H2 1©5^©>W, 

^ y -fe^y- f 1 fci^-rsiiiR-y- f 2 1 ©y- h 

llflttttfitl 5tcBgp§|52 2CC*tl£0fc^f*S«l 0* 
v£^i>*;W:t>&A«3i*iR2 Sftj&St/T. 

*it»«pj-rsajR^- f 2 lTSJctt^* 1 ;^^- f 

1 ±mt '>aA««i 2^^3ftTi^ 

[0139] frfc, -OONANDX h y>^CD*r, 

v-^wh Fu-f>fflKc-en-eft2^*r'ocDistRy-h 

2 1 3WRW%nt:i**3&5, v-*fflO> Fu-r 

2 1 T©? t^;W t>SAJf S3 4 

[0140] C6C«JB«©«JB^K», »2ccSOS<OJB 
iatR**- hT0c^*>ffiA«r?T&*)3telr^ajR^- h^flE 

^^>aA^T^^ii^--hccourcD^, mmwm 

[0141] CC0J:^CC, S6CC7T^Sft^^- h«^4 

oti***swy * y *jv f s >^ ^tcKSL/cStR 

f7>^^J:H«<^<MLt, 3S1RF^>^ 

[0142] -f >te)\>¥- V 1^6BBBly 

/cal^y-h2 KD^t^;Wt>aA?m 
g v «S*^-=eU42;l/y- F 1 <D^i-*;V-Y*>aA«; 
«©J«S, ^^L<^-9tl^ e cftcc^tb, 

y-b>uy-F nc|»SU^®S?y-F2 i©?tW>f 

*>aEA«*tt, ^<Dvftg, ass^-rf^y-fe^-F 1 
[ 0 1 4 3 ] c om^. j* * y ^;ucai^<D^7 ^ f ^ 
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*mm*m&5 stasis* 

[0146] 



] 

can *mw<omi(Dmm<Dmmicm?>?Fmm£¥ io rmmm. 
j»*tBiKSH©«jt**-r»ffflia. 
[ n 2 ] i s 

cm 3 ] *»iB©gi i ©sasio»fflMcff 

[0 4 ] *#g|§<D^ 1 omiro^Kff 
gfttfittStB© ANDS75-;^^iJ -CAUSE L-fcfly 

[0 5] *^©^2cD**fe©^(C^*^»^tt* 20 
iW*iBtt»«©«***1-¥iEia. 
[ 0 6 3 #?£9i©m 2 ©Xtb©Jg£R(Cffi £73* l£f&£ 

[010] *I6W©^2 ©«56©^JSK^<E,^»#feti 30 

¥*^t«6H©««^©— xg*«-fitraiiB. 
[lain *ig^©^2 <Dmm<Dfm<<mi>^m^&. 

^mmiW^s<o$mifm<o— x?i**r»r®@. 

[H 1 3 3 ##»©»2 ©^©^ItC&S^JS&ti 
^*K2tf$gB©^Ji*ffi©— Xg^^TBriSll. 

[EI 1 4 3 *«W©*2 ©^©J&IBKftS^FJWBtt 
^(«1t*ai©«Jft*S©-XS*«-rWriHH. 

[0153 *»W©*2 ©se»©^»«:«s^»»tt 40 

^^tMsa©sa^©-ifi**i-»iffiia. 

[016] ©0 2 ©gfe»©Jg»«:« S^JWStt 

#^^tt*ffl©llb&^©-XgS**|&flS0. * 
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* [017] *m}<Dmz<Dmm(mmicmttmft& 

[0i83 xmwvn 2 ©£%©&»© at i ams&m 

[019] *»w©flr 2 (Dmrnrnmom 2 ©sersw 
tc^^^if?fett^f*32tt,^g©«(3**5S-rBTS0. 
[020] u&<D*m&&*m#$&ism&<DW&zm: 

[021] ®!*©^»ffe14^2a#f3lS^a©^5t*^ 



[022] iS*©NANDM7 7^^3.y^:'J©^!S 

*-ri!sg0. 

[02 3] ft#©A NDSS? 5 'J ©:?3S26 

14¥i!3<*iEta$ga© ^ 9 ? > 3. * 'J Hz ;v ;x - 2, h £g| 
TIh1B§0o 

2 1 as?**- f 

23 NANDXhV>^ 

24 =i>£d>h 

• FW >SfcfWB 
y-HB»«»« (ON OK) 

, 34 mm 

. 3 2 -?7.i>tt 
Mi 5 ^tywh?: 



2 
3 
4 
5, 

6. 
1 0 

1 1 

1 2 
1 3 
1 4 
1 5 

1 6 

2 0 
2 2 

2 5 

3 1 
3 3 
CS 
DQ 
M0 



•is* £ 
SG2 2 



5MJR h -5 > 



SG 1 1 , SG 1 2, SG2 1 

SGD1, SGD2. SGS1, SGS2 jSlRcV- h 
WL0-WL1 5 V-YM 



[07] 



[08] 



30-. 

12-; 

10 — 



10' 



12 
10 



(13) 



fifH 2 0 0 3 - 5 1 5 5 7 



CHI] 



[04] 




11 



12 ni 12 n 12 11 n 12 n 12 n 12 n 




10*»*«« 

11 V-X-KU-f>ttWI 



12^ + *;W*>iiAJf 
13 r- hJ&M 

15 hm«a* (onobi) 




[115] 

[010] [Ull] [HI 2] 

34 34 




10— 



(14) 



KM 2 0 0 3 - 5 1 5 5 7 




21 a**- h 

22 mum 

24n>*S h 



23 NAND* MJ>tf 



til 6] 

22 22 



12- 









Y 

25 


Y 

25 



CH6] 



[0 2 2 ] 




25 SIR K7>'>'X^f ^«ttM 



[014] 



32- 



12' 
10- 



[HI 7] 

21 



16 22 



16 



1h 

13 
12 

10- 



«H^«|5P|ib[ 



IT 

25 25 



,15 

22 
14 



- 21 




[02 3 ] 




WL15 



(15) 



f$Rj 2 0 0 3 - 5 1 5 5 7 



[HI 8] 
1 21 



22 21 











JO, 


/ 
/ 


ii 11 


11 




V 

11 


25 


11 



10 





54 



















J F 

i ♦ 















52 

52 
^53 
J— 52 
1^53 

-5353 

53 
52 



55 W4W3FW3 W3FW3 



12 1 ] 



50 50 50 51 
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